Partnering to outfox crop-infecting viruses in Africa by Harvey, Jagger J.W.
Partnering to outfox crop-infecting viruses in Africa
Jagger Harvey, ILRI
Animal Genetic Research for Africa (Biosciences for Farming in Africa), Nairobi, 
10-11 September 2015
BecA-ILRI Hub
An integrated R4D pipeline
for agricultural improvement
Basic plant science
Application 
(products)
Farmer use
African 
National Agricultural Research Systems
Leading research institutes (BecA, 
Cambridge,…)
SCPRID Grant: Protecting the bean crop against aphids 
and the viruses they transmit is important because…
In East Africa smallholder farmers use
Common Bean:
-Food and nutritional security
-Women’s cash crop: education,…
There are three major aphid-transmitted viruses of 
common bean in East Africa
Bean common mosaic 
virus (BCMV): Worldwide 
Incidence
Bean common mosaic 
necrosis virus (BCMNV): 
ENDEMIC TO EAST and 
CENTRAL AFRICA
Cucumber mosaic virus 
(CMV): Worldwide 
Incidence
Disease in ‘Wairemu’, a grower-preferred 
variety (susceptible to all 3 viruses)
Problem: BCMNV kills bean 
varieties with the I-gene for BCMV 
resistance
Black bean aphid 
infestation
Model system to study genetics of viral 
manipulation of plant-aphid interactions
Arabidopsis thaliana
HOST
Cucumber mosaic virus
PATHOGEN
Myzus persicae
VECTOR
Some plants infected with viruses ‘smell’ better and 
‘taste’ worse to aphids
Virus-Infected
1. Volatiles attract aphids 
2. Leaves of virus-infected 
plants are distasteful
3. Deterred aphids carry 
CMV to next plant
Aphid
Virus Particles Attached to 
Aphid Mouthparts
The Virus is Manipulating Host and Vector to Enhance Its Transmission
Virus infection does alter emission of ‘semiochemicals’ 
by beans that affect aphid behaviour
In progress: Carr group (Cambridge) with collaborators at Rothamsted 
Research we are identifying the key natural products that attract or deter aphids  
Research: How do viruses rewire 
bean plants to affect aphid behavior? 
1) Bean virus and aphid surveys (Kenya and
Uganda)
1) Identify plant genes involved in virus-
mediated aphid behavior changes
 breeding and management
strategies
3) Capacity building
4) Disseminate tools and information to
increase bean productivity
Ongoing work
- Lab experiments to simulate field layouts
- Collaboration with CIAT to translate to field plots
- Mathematical modelling to refine strategy and minimise risk
Can we exploit aphid behaviour, resistant lines, 
semiochemicals and mathematical modelling to design field 
plots that protect crops from virus disease? 
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